Informed consent is essential to ethical research and is requisite to participation in clinical research. Yet most hematopoietic cell transplantation (HCT) informed consent forms (ICFs) are written at reading levels that are above the ability of the average person in the US. The recent development of ICF templates by the National Cancer Institute, National Institutes of Health and the National Heart Blood and Lung Instituthas not resulted in increased patient comprehension of information. Barriers to creating Easy-to-Read ICFs that meet US federal requirements and pass Institutional Review Board (IRB) review are the result of multiple interconnected factors. The Blood and Marrow Transplant Clinical Trials Network (BMT CTN) formed an ad hoc review team to address concerns regarding the overall readability and length of ICFs used for BMT CTN trials. This paper summarizes recommendations of the review team for the development and formatting of Easy-to-Read ICFs for HCT multicenter clinical trials, the most novel of which is the use of a two-column layout. These recommendations intend to guide the ICF writing process, simplify local IRB review of the ICF, enhance patient comprehension and improve patient satisfaction. The BMT CTN plans to evaluate the impact of the Easy-to-Read format compared to the traditional format on the informed consent process.
INTRODUCTION
Informed consent is essential to ethical research and is a required element of participation in clinical research. The process is an ongoing and dynamic exchange of information between investigators and potential participants, guided by a written informed consent form (ICF). Informed consent is meant to ensure that patients understand the study purpose, research procedures, risks and potential benefits, and the voluntary nature of participation so they can make informed choices. 1, 2 The written ICF summarizes the clinical study and the rights of research participants, provides a resource for patients and their families, and serves as documentation of the patient's agreement to participate in the study.
In response to concerns that ICFs were becoming too long, complicated and difficult to understand, the National Cancer Institute's (NCI) Comprehensive Working Group on Informed Consent in Cancer Clinical Trials issued its "Recommendations for the Development of Informed Consent Documents for Cancer Clinical Trials." 1 These guidelines were accompanied by an ICF template that included all of the basic elements of informed consent, document formatting and sample plain language (hereafter referred to as Easy-to-Read) recommendations, as required by federal law (Table 1) . 3 The National Institutes of Health (NIH) and the National Heart Blood and Lung Institute (NHLBI) also produced templates to facilitate the use of Easy-to-Read ICFs in cancer clinical trials. The respective templates vary in the degree to which each agency incorporates the NCI's general recommendations for readability (outline, language and tone) and processability (incorporation of explicit information, layout, mental images, and context clues). 4 This inconsistency of interpretation makes it challenging for investigators to create Easy-to-Read ICFs that also meet federal requirements and pass Institutional Review Board (IRB) review.
Informed Consent Challenges in Transplant
Decisions regarding complex and potentially curative procedures such as hematopoietic cell transplantation (HCT) can be particularly challenging for patients. 5 Stress caused by disease severity, the urgency to move ahead with treatment, and persistent cognitive effects of chemotherapy and radiation conditioning regimens may reduce patients' ability to fully take in and comprehend the information provided to them. [6] [7] [8] [9] [10] It is important to address these factors during the informed consent process, as the literature shows that fully informed patients are more likely to adhere to the treatment regimen. [11] [12] The literature also shows that shortening the length of the consent form can improve patient understanding and retention. 4, [13] [14] In the NCI, NIH, and NHLBI literature and ICF templates, formal recommendations on ICF length are not addressed. We do note that length is quite challenging and in a HCT multicenter clinical trial, required information regarding patient involvement, risks and side effects can add great length to a consent form. Inconsistency among IRBs regarding the required study information and formatting can also contribute to excessively long and complicated ICFs. 15 The priority should be given to legibility and readability recommendations over length, as these factors can reduce the reader's cognitive effort and improve their ability to locate important information within the document.
Easy-to-Read Informed Consent Forms
Individuals at all literacy levels prefer and better understand ICFs written in plain language. [16] [17] The use of readability and processability suggestions from the literature has been associated with improved health outcomes and acceptance of information, reduces overall anxiety in patients, and makes the consent document less frightening to the study participants. 4, [18] [19] A study by the Eastern Cooperative Oncology Group found that an Easyto-Read ICF was associated with higher patient satisfaction compared to a standard ICF format. 16 In addition, higher satisfaction was positively associated with greater comprehension among patients. 16 We present recommendations for developing Easy-to-Read ICFs with a two-column design for HCT clinical trials including readability guidelines to enhance patient comprehension and satisfaction with the consent process. These recommendations are intended to: (1) simplify the process for ICF development by investigators who write consent forms 1 ; (2) reduce the burden associated with review of the ICF by local IRBs which oversee research projects and consent forms at their institutions 20 ; (3) enhance the research participant's understanding of the consent form 1 ; and (4) improve patient satisfaction with the informed consent process 16 . 
METHODS

RECOMMENDATIONS
The following recommendations provide guidance for Easy-to-Read ICFs for HCT multicenter clinical trials. Five elements related to readability and processability are addressed including: layout, organization, typography, plain language, and "what to avoid" ( Table 2 ). ICF writing teams should first reference the NCI consent template as the primary document source. 21 Second, writers should create a standardized outline incorporating the federally required elements of informed consent and emphasize plain language appropriate for HCT clinical trials (Table 1) . Last, the writing team should implement an annual review process to evaluate the most recent versions of consent templates from the NIH, NCI, and NHLBI to ensure BMT CTN ICFs reflect best practices.
Layout
Text layout is an important design factor that affects legibility, reading performance and information processing, including the search for specific information within a text. [22] [23] It generally refers to the presentation of information and graphics on the page, including spacing between lines (leading) and the width of columns of text. 23 The lines of text should be no more than 5 inches running horizontally across a page or 30-50 characters and spaces. [23] [24] Recommended leading for body text is approximately 120% of the point size (1-2 points larger). 25 In addition, the left margins should be justified and the right margins should be left ragged. It also is important to include a generous amount of white space in the document to reduce the appearance of clutter, make it appear more inviting, and to give the reader's eyes a rest between sections of text. 23 Addressing legibility concerns within a text can minimize stress and improve reading performance. 22 The ability to locate information within a text is an essential consideration in the design and layout of ICFs. A strategy for locating information in text is the use of a two-column format. Compared to reading comprehension, locating information in text requires a series of distinct cognitive operations that are dependent on text features. 26 A two-column text layout is central to the process of locating information within a text because readers can more effectively identify target words. 22, 24 The moderate line widths utilized in this format shorten the "jump" the eye must make from the end of one line to the beginning of the next. [22] [23] Two-column formatting also helps readers keep their place as they read and has been established as more familiar and generally easier to process. 4, [22] [23] Newspapers and magazines have used this format for years because it makes the document more readable. 27 The two-column format is a simple solution for adhering to line length guidelines while simultaneously shortening the overall length of the document (Figure 1 ).
Organization
Proper organization improves document readability and processability. Important information, such as the purpose of the study and what is expected of the reader, should be near the beginning of the document. 17, 28 Writers should present information in sections (often referred to as "chunking"), introduced by headers that clearly identify and describe each of the elements to be discussed, even if the sections repeat information. 29 Headers should be simple and spaced close to the related text. Limit lists to three to five items, as few people can remember more than seven independent items. 17
Typography
To improve readability, the Serif fonts (e.g. Garamond, Times New Roman) should be used for body text. The Serif fonts are generally easier to read because the tiny strokes (serifs) help the reader's eyes track horizontally across the line of text. 30 The Sans Serif fonts (e.g. Arial, Verdana) are appropriate for titles and headers. These fonts contrast with the font of the body text and help the title and header stand out on the page. 30 Printed material should not have more than two font styles on any one page. 23 To ensure maximum readability, use a text size of 11-13 points; most readers can read 12-point text. 30 Text size varies among fonts even when the same point size is used.
Plain Language
Plain language is communication your audience can understand the first time they read or hear it. 31 Examples of plain language for HCT specialized terminology are provided in Table 3 . There are several methods for developing written materials in plain language. First, write at an eighth-grade reading level or lower. 4, 14, 17-18, 23, 27, 32 Many word processing programs now offer the option to show readability statistics including the Flesch-Kincaid Reading Level and the proportion of passive sentences. Second, use the active voice, or "write the way we talk" (Table 3 ). Third, repeat the message(s) in the document. This gives the reader multiple opportunities to understand the message. 17, 23 Fourth, use familiar words, provide sufficient information and organize the content well. 23 Fifth, include graphics to help make complex information easier to understand. 21 If the audience is racially and/or ethnically diverse, use culturally relevant images that are meaningful to them. 30 When the text is easy to read (written at an eighth grade level or lower) and is coupled with simple graphics, a stronger message is created because each element helps explain the other. However, graphics should only be used when they can be reproduced well and are clear. 23 Visuals that draw the reader's eye to important points are an effective form of emphasis. 33 For example, arrows directing the reader to the next page or a graphic placed alongside core messages help the reader navigate the document. Sixth, use short, simple and direct sentences. Last, break up longer sentences into bulleted lists to increase white space.
Avoid
The reading cues provided by word shapes are lost with stylized text formats. 17 Such formats include: large blocks of print (too few paragraph breaks), text that is underlined or italicized, or text in all capitals. Avoid the unnecessary use of professional jargon, acronyms, symbols and abbreviations. Shorter words (less than three syllables) are generally easier to understand. If there is not an appropriate substitute for an unfamiliar term, follow it with an example using common words. 17 Examples of BMT CTN HCT multicenter clinical trial ICFs in traditional and Easy-to-Read formats are available online (S1, S2).
DISCUSSION
Patients' ability to understand most ICFs and participate in the decision-making process is impacted by their level of health literacy. 34 In Healthy People 2010, the US Department of Health and Human Services defined health literacy as "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions." 35 The National Assessment of Adult Literacy (NALS) found that 21% of US adults are functionally illiterate and an additional 27% have marginal literacy. [36] [37] Federal requirements state that information must be understandable to participants, yet studies indicate that most oncology ICFs are complicated to the point that the average person in the US is likely to find them difficult to read. 38 Despite efforts to improve the process of informed consent in cancer research, a significant proportion of study participants do not fully comprehend the research to which they consented. 39 Problems with written ICFs persist due to increasingly complicated protocols that are often randomized to complex treatment arms. 40 Additional challenges are presented by HCT multicenter clinical trials in which the procedures, therapies and possible toxicities are difficult to explain at the "layman" level. 23, 40 Many IRB-approved ICFs are written at a twelfth grade reading level or higher, although the average reading ability of US adults is at or below the eighth-grade level. 36, [40] [41] Well-designed consents foster the use and retention of meaningful information and enhance the quality of patient-physician interactions. 1, 4, [13] [14] 16 Easy-to-Read ICFs ensure that decisions about medical care are made in a collaborative manner between patient and physician. 42 The patient-physician interaction plays a key role in clinical trial enrollment. A study by Wright et al. found that discussions of consent issues between patients and clinical research associates positively correlated with the patient's decision to enter a clinical trial. 43 Study teams should proactively approach IRBs or IRB offices to collaborate on effecting changes in ICFs. IRBs could approve template, layout, and other suggestions in this paper prior to individual IRB meetings for more general aspects of the ICF, while study specific language (specific risks, benefits, goals of studies, etc.) would be written on a study-bystudy basis. Following this process would reduce the burden on IRBs while simultaneously increasing consistency and quality of consent materials. For study teams, greater uniformity is achieved and they need not worry about individual IRB boards requiring different changes to the same text. Finally, all would benefit, including research participants, from an ICF that more effectively conveys information regarding the study.
The Readability Guidelines for ICFs suggested in this paper will lower the reading level, shorten the document length, and improve patient satisfaction in HCT consent documents. The BMT CTN is working to identify opportunities for educational interventions among protocol staff and IRB members to facilitate the use of Easy-to-Read ICFs in clinical trials. Educational interventions may include: samples of both traditional and Easy-to-Read ICFs, examples of plain language for specialized terminology, and references from the literature on improving document readability. BMT CTN plans to conduct a randomized, controlled trial (RCT) to: 1) identify barriers to implementing an Easy-to-Read ICF in multicenter clinical trials, 2) evaluate the effectiveness of the two-column ICF format, and 3) determine whether the Easy-to-Read ICF lessens anxiety during the informed consent process. Incorporating current readability and processability recommendations from the literature will help to improve ICFs until RCT results are available. 4, [18] [19] Future research initiatives should evaluate the quality of translated Easy-to-Read ICFs. Investigators may also want to consider multi-media approaches to improving the informed consent process. However, a written Easy-to-Read ICF serves as an informational resource and documents the patient's agreement to participate in the study. There is a need for the development of templates for consent to genetic testing and/or the collection of biospecimens. At this time, the NCI provides suggested language for bio-specimen and genetic testing ICFs; however, no templates exist for this area of research at the NCI, NIH or NHLBI.
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